Introduction
Financial estimations create a prominent media in the expansion, development of any society as well as its role in forbearance and stamina in depression and depletion. At the micro and macro positions, the financial viability of any industrial sector presents the economic achievements and progresses. To figure out the development trend and also any fall or rise parallel with revolution towards sustainability of companies, the financial outcomes are posed as a level of judge.
Obviously, industries, companies and manufacturing units have a main role in flourish and growth of modern India. Indian economic relies on agricultural activities but industries also provide a prominent booster for the economic cycle. The preliminary activities to set up the industries started after British rule in India. The industrial sector encompassed 3 major sectors such as (1) primary sector devoted to the exploitation of raw materials using agricultural activities or mining and aggregate extractions. (2) The second sector included refining, building and construction and manufacturing developments. (3) The third sector is related to distribution, delivery of commodities and marketing purposes (Arab et al 2015; Kettiramalingam et al 2017) .
By the 1938 Indian chemical council was found in order to further development of companies in this regard. This sector placed the third greatest producer in Asia and 12 th in the world because of marketing expansion. It has been forecasted the growth rate around 14% per year from $ 160 billion in 2013 to $ 350 billion by 2021. The majority of Indian chemical products encompassed based chemicals, which include the petrochemicals, man-made fibres, industrial gases, fertilizers, chlor-alkali, and other organic and inorganic chemicals etc. over 70000 commercial products. Also, this sector included 12.5% of the total industrial output and approximately 16.2% of the total exports in India.
Financial analysis refers to the process of evaluating companies, businesses or projects in terms of budgeting and other financial aspects of these institutions, which is used to determine the suitability of these institutions for investing through financial statements. Financial analysis is often used to assess the strength of an institution and its ability to pay debts, as well as its liquidity and profitability. Financial analysis often focuses on the profit and loss account, balance sheet and cash flow, which, based on the firm's past, estimates its future performance (Kumar and Bhatia 2014) .
Many scholars recognize decision making as an essential factor in management. Decision-making is the result of a process that ultimately leads to a decision, while those who are not in the decision-making process. Only see the result of the decision. In recent years, the attention of academic assemblies has attracted more decision making science in the country and relatively comprehensive research has been done in order to choose the best option in the fields of industry, commerce, trade, mining and so on. Among different decision-making methods, depending on the data of this study, COPRAS and TOPSIS methods have been selected as the ranking and weighing systems. Weighing systems have been used for data recording. In this study, Entropy Shannon and Friedman have been used for this purpose Zavadskas et al., 2008) .
Data Envelopment Analysis (DEA) has been empirically declared for evaluation of relative efficiency and inefficiency of various companies and industries etc. The main purpose to figure out the DEA in industries refers to the sustainability of industries and companies. DEA can be calculated via the ratio of output costs to inputs costs. Therefore, financial data of input and output from industries are the main information to investigate the performance of industries. So, in parallel with distinguish input and Financial performance evaluation of seven Indian chemical companies 83 outputs outlay to estimate DEA, we tried to find out both financial items of profit and loss of industries. Many kinds of research have completed based on limited criteria of industries and they focused on some single group industries or single industry during a certain period. Also, they tried to represent their results based on one methodology either DEA or financial analysis (Sinha 2015) . The current study was conducted to an analysis of financial performance of selected companies with respect to liquidity ratios, turn over ratios, solvency ratio, and profitability ratios along with efficiency classification of companies' based on DEA and weighing additive models. The final achievement of the present study includes the sustainability progresses of industries and companies.
Literature review
The financial performance of many companies such as Tata Steel Ltd., Jindal Steel & Power Ltd., J S W Steel Ltd., Bhushan Steel Ltd. and Steel Authority of India Ltd evaluated based on Liquidity, Solvency, Activity and Profitability ratios in India (Arab et al 2015) . Kettiramalingam et al (2017) estimated the financial performance using productivity and efficiency relationships as a case study industry in India. The obtained results revealed a rise in the performance of the industry in a period of 20 years. To investigate the interplay between executive compensation and companies performance has been used the ratios analysis as main and important variables by Raithatha and Komera (2016) in Indian companies. 50 listed non-financial companies on Pakistani Stock Market investigated for financial performance via working capital management, inventory turnover, cash conversion cycle, average collection period, and average payment period, return on asset, return on equity and earning per share in a period ranging from 2005 to 2014 (Bagh et al 2016) .
Lots of methods have been posed for weighting and ranking systems based on multi-criteria networks and financial ratios analysis such as TOPSIS, VIKOR, WASPAS, COPRAS, EDAS, and ARAS etc. Yalcin et al (2012) set up a weighing system in the hierarchical financial performance system and ranked the criteria in the TOPSIS and VIKOR models. To compare the financial situation of 13 technology companies has been utilized ratios analysis along with the TOPSIS method in the Istanbul Stock Exchange. The results were used to rank the firm during 2009 . Anderkinda and Rakhmetova (2013) surveyed the financial outcomes of industries holding an adverse relationship between them such as liquidity decline, profitability loss, financial instability, raise in expenses and etc. By the way, some economic and financial models have released to further studies. The inventory turnover ratio, debtor turnover ratio, investment turnover ratio, fixed assets turnover ratio and total assets turnover ratio were studied to measure the financial performance of a case study steel industry in India (Pinku Paul and Mukherjee 2013). Kumar and Bhatia (2014) evaluated the financial performance of Tata Motors and Maruti Suzuki using ratios analysis including the liquidity, assets, profitability etc. A study by Margineana et al (2015) included ratios analysis and the existing relationship among various kinds of ratios, expenses paid for around 700 staff and raw material flow based on real data during 2006 to 2013. implemented a benchmarking method to evaluate the performance of companies based on financial analysis. So the study pointed out that the DEA procedure was a dominant method to investigate the profit-making trend comparison of companies. Rezaee and Ghanbarpour (2017) carried out research on the DEA model for investigating 59 Iranian manufacturing units based on linear multi-group relations. By the way, it was developed a score based on DEA performance model for industries individually. Rahimi et al (2013) applied a DEA model for figuring the performance out for around 22 poultry companies in Iran. It was matured the efficiency score in DEA solver. DEA model has been used for financial performance analysis (liquidity, activities, leverage) profitability (output) to find efficient and inefficient industries for around 36 companies in a period of 5 years. Findings paved the way for the classification of companies and figure out the reasons for weakness and strong points among 9 efficient and 27 inefficient units in the group (Tehrani et al 2012) . Some attempts done resulted in figure out the financial analysis of around 85 Spanish industries using DEA model (Rodríguez-Pérez et al 2011) . According to discussions outlined the DEA model is a dominant method for traditional ratio analysis and it also able to measure a prominent procedure to determine the operational and managerial efficiencies of companies and industries etc (Feroz et al 2017) . DEA model used to measure the efficiency level of 15 insurance companies from 2005 to 2012. So, despite demystifying the efficient companies, it has been reported significant fluctuations between the technical efficiency levels obtained in the distinguished time interval (Sinha 2015) . Saranga and Nagpal (2016) used a model of DEA to distinguish the efficient and inefficient Indian airline companies in terms of operational efficiency of drivers. On the other hands, the efficiency of airline companies was obtained in a high relationship with prices and cost efficiency relied on the technical aspect. A study targeted to evaluate the performance of manufacturing 744 small and medium enterprises based on input and output variables in Turkey. By the way, it has been reported to exist around 94 efficient units (Bulak and Turkyilmaz 2014) . A study estimated the efficiency score (relies on value-added amounts) of manufacturing companies of both China and Turkey via the DEA model. The canonical correlation analysis used to figure out the weight values. The t-test analysis has been selected to compare the significant differences between the efficiency values of two groups of companies. The statistical analysis has been manifested the highest efficiency level to Chinese companies (Bayyurt and Duzu 2008) . Amini and Alinezhad (2016) carried out his research using the DEA method for ranking 15 Iranian industries. In the following steps, it was found around 8 efficient industries with a score of 1. The research conducted by Lu et al (2014) used a similar procedure close to DEA to figure out the efficiency of industries. The results appeared with the efficiency scores about 0.905 to 0.973 for 34 Chinese life insurance companies from 2006 to 2010. An article devoted to assessing the efficiency and performance of around 40 retail workshops via DEA method in the Portuguese in the period of 2010 to 2013. It has been reported that the technical efficiency complied from a failure. Therefore the authors tried to offer some improvement steps of marketing and selling trends (Xavier et al 2015) . Ahmadi and Ahmadi (2012) revealed that DEA models can provide efficiency scores scaled to a maximum value of 1 to evaluate efficiency and inefficiency of industries (case study conducted among 23 main industries). 
Methodology
This study has relied on secondary data obtained from valuable resources (website) and then secondary data came through the following procedures. Seven Indian large chemical companies were chosen as case studies in a period from 2010 to 2018. Companies have been chosen from around the top 10 chemical companies in India. An appropriate performance analysis demands a reliable procedure to measure the availability in the best possible situation. It requires a procedure to conduct the empirical methods and practices such as DEA, ratios analysis (turn over ratios, liquidity, profitability and solvency). In order to analyze the collected data, the IBM SPSS statistics 20 and EXCEL package were used. Companies were ranked by the TOPSIS, COPRAS and DEA models.
Financial ratio analysis
To conduct the financial ratios analysis below equations were used to get the results. Below displays the applied equations.
( .
Friedman test
The current empirical study of seven Indian chemical industries was accomplished to determine the performance of industries. In the SPSS software structure, there is a test defined as the Friedman test. The Friedman test was selected to estimate weight values. This test is used by Equations 13 to 17 to estimate the weight of criteria and factors in separate columns. The test structure is formatted so that all values in the columns form a matrix with various rows and columns. The weight of each column is then estimated by comparing the values in the columns. In this estimation, higher weights are assigned to columns of higher values and medium weights for average values and vice versa. Therefore, the Friedman test is used as a highly valid test in estimating the weight of numbers with a variety of values. In the matrix of [rij] n×k the entry rij is the estimated weight of Xij within the block of I individually. The test statistic is calculated by equation 17 (Eisinga et al 2017) .
TOPSIS Method
TOPSIS method has been defined pertaining to the smallest distance best possible and ideal solution value and largest distance from the negative on unreliable solution value. So the findings based on the present procedure provide a steady rise and fall in the values. The important stages posed in running the process include (1) set up the matrix of data (2) weight estimation base on Hwang's rule (3) set up the non-scale matrix (4) figure out the best solutions values (5) finding the relative proximity and ranking the alternatives. To set up the non-dimension matrix was used the equation 18. In this equation, aij is the numerical value of each industry i, according to the index j. The equal weights were assumed about 0.0715 for 15 criteria individually as they provide the same significance (∑wi=1). The symbol of Wi is the weight for each ratio or criterion. Then, according to equation 19 the weights assigned to the rows of the matrix as a special vector. The special vector has collected the values in the non-scaled matrix. To find the best ideal values (A+) and (A-) were applied the equations of 20 and 21. The largest and smallest values were assumed as the best ideals solutions in the columns individually. Then Euclidean distance was employed to find the positive and negative ideal solutions for each company. The distances were calculated regarding the equations of 22 to 24. The higher the cli+, the higher the weighting value will be provided . 
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Entropy Shannon weighing system
This method like other methods needs to compose a matrix for the existing data. To normalize the existing data was employed equation 25, and 26 and 27 for entropy values. The distance between each of the options was obtained from the entropy value using equation 28. It was used the equation of 29 to release the weight of each indicator by Excel 2013.
DEA
Determining the performance of each company is done using the DEA method. In this method, the ranking of each option is done according to the weight assigned to it. In this study, the weight of each column was obtained by the Friedman test. Then the data was sorted by input and output and according to formulas 30 to 34, and the efficiency of the companies was estimated (Xavier et al 2015) .
Ur, Vi ≥ 0
Ranking system based on COPRAS
COPRAS method is a dominant procedure to rank the alternatives that it was introduced in 1996 firstly. The procedure makes it easy for the decision making processes for multi-criteria options. It follows some steps to complete the ranking operation. Equation 35 was employed to normalize the decision matrix. By the way, the Xij and W are the values and weighted values respectively. To sum the normalized values, figure out the relative importance of alternatives and the greatest value of relative importance (Qmax) were used the equation of 36 to 39 respectively. The Smin (minimum value of S-i) and Nj (ranking amount), S+j, (maximizing criterion of jth alternative) S-I (minimum value of the sum of minimizing criteria of the j-th option) and S-i (minimizing criteria of the j-th option) were distinguished respectively (Zavadskas et al., 2008) . 
Results and discussion

Financial data analysis
Financial Statements (FS) are summaries of the operating, financing, and investment activities of a business. FS should present useful data to both investors and creditors in making credit, investment, and other business decisions. This usefulness means that investors and creditors can use these statements to predict, compare, and evaluate the amount, timing, and uncertainty of potential cash flows. In other words, FS provides the information needed to assess a company's future earnings and therefore the cash flows expected to result from those earnings. By this study, the financial data of 7 Indian industries were collected according to Table 1 . Costs, Depreciation and Amortization Expenses and Other Expenses. It was found the amount of around 0.806 for the Cronbach , s alpha reliability test. The distributions of revenue from operations (net), total operation revenues, distribution of other income, distribution of changes in inventories of FG, WIP, and stock-in-trade, depreciation amortization expenses and other expenses were obtained normally with mean and standard deviation of 2843.29 and 2273.20, 2877.84 and 2308.48, 2877.84 and 2306.48, 88.06 and 110.02, 64.72 and 140.32, 118.69 and 115.19, 762.99 and 702.47 based on one sample Kolmogorov-Simonov test. Therefore, the null hypothesis was retained for them respectively. The distributions of the cost of materials consumed, employee benefit expenses and finance cost with the mean and standard deviation of 1229. 84 and 912.45, 144.00 and 104.08, 88.18 and 74.21 were also achieved normally based on the same test but null hypothesis was rejected for them respectively. Chi-square test had revealed a value of 0.000 for all criteria such as revenue from operation (net), total operating revenues, other income, cost of materials consumed, changes in inventories of FG, WIP and stock-in-trade, employee benefit expenses, finance costs, depreciation and amortization expenses and other expenses. The Friedman test was revealed the mean weights around 8. 08, 8.92, 2.68, 6.83, 1.71, 4.37, 2.89, 3 .38 and 6.14 for the revenue from operation (net), total operating revenues, other income, cost of materials consumed, changes in inventories of FG, WIP and stockin-trade, employee benefit expenses, finance costs, depreciation and amortization expenses and other expenses respectively (with a chi-square value around 446.966). Tables 2 and 3 present the data associated with financial ratio analysis from 2010 to 2018 for 7 Indian industries and weighted matrix respectively. The columns of tables were composed with the following layout. Liquidity ratio (current ratio (1), quick ratio (2), cash ratio (3)); Turnover ratio (debt turnover ratio (4), assets turnover ratio (5), inventory turnover ratio (6)); Solvency ratio (equity ratio (7), debt-equity ratio (8), debt to total capital ratio (9), (fixed assets/net worth ratio (10))); Profitability ratio (net profit margin ratio (11), (return on net worth/equity ratio (12)), return on capital employed ratio (13), return on assets ratio (14), (total debt/equity ratio (15) Table 4 displays the TOPSIS ranking system results. 
Performance ranking by TOPSIS based on financial ratio analysis
Performance analysis based on financial data using DEA method
In many studies the financial performance evaluation ratios have been defined as asset turnover ratio (input/output), inventory turnover ratio (input/output), receivable accounts turnover ratio (input), quick ratio (input), current ratio (input), cash earned from set activities to company earning ratio (input), interest coverage ratio (input), total debt to equity ratio (input), debt ratio (input/output), earning per share ratio (output), return on assets ratio (output), net profit margin ratio (output), economic value added (output), growth rate of sales (output), growth rate of earnings per share (output), sustainable growth rate (output), price to earnings ratio (input/output), Tobin Q ratio (output). A study determined the universe of input/output parameters of introduced into DEA equations including return on equity, return on assets, net profit margin, earnings/share, receivables turnover, inventory turnover, current ratio, quick ratio, debt to equity ratio, leverage ratio, solvency ratios, price to earnings ratio, price to book ratio, revenue growth rate, net income growth rate and EPS growth rate (Edirisinghe and Zhang 2010) . DEA is a non-statistical method methodology is used to measure performance in a relative manner and each producer unit or decision maker is compared to the best unit in that industry. Of course, the higher the number of units, the better the comparison and the more realistic results. Simple ratios do not lead to ranking and comparison of companies' performance, and multiple inputs and outputs in this field should be used. Also, through the method of DEA, there is no need for a definite form of production function as it is in the economy, and this technique can be used with minimal data. According to our knowledge, financial ratios and indicators make an ad hoc and a relative appraise of corporate performance, however, we know DEA can be employed to develop very complex investigations . 
Performance analysis based on financial data using COPRAS method
The criteria used for weighing by Entropy Shannon were encompassed; Revenue From Operations [Net] (1), Total Operating Revenues (2), Other Income (3), Cost Of Materials Consumed (4), Changes In Inventories Of FG,WIP And Stock-In Trade (5), Employee Benefit Expenses (6), Finance Costs (7), Depreciation and Amortization Expenses (8), Other Expenses (9). There are negative and positive relations among 9 aforementioned criteria. Therefore, the weighting and ranking systems were selected Entropy Shannon and COPRAS. Table 6 includes weighted values based on Entropy Shannon procedure. It was found a significant difference about 0.012 between total revenue and total expenses values (between seven industries) in Table 7 according to the t-test analysis. 
The relationship between the weights values obtained from the Friedman test and Entropy Shannon
Conclusion
By the present study, we tried to figure out the efficiency of seven Indian industries. The obtained results for the efficiency of industries were approached to full efficiency of industries in most cases. The statistical analysis revealed significant differences among the data of industries. The Friedman test has provided valuable weights for raw values. The Entropy Shannon weighting system has provided the positive and negative weights for existing values and also sought the highest consistency with the COPRAS ranking system. By the way, the COPRAS ranking system had classified industries based on negative and positive criteria (expenses and revenues). The TOPSIS procedure ranked the industries based on the available ratio analysis and it has emerged a good agreement among the industries ratio values. The profit and loss analysis made clear the output incomes and input expenses. Also, it resulted in output and input criteria for introducing into the DEA model. The findings based on the COPRAS model predict the situation of industries for the further financial statement concept. With regard to a rise in the expenses, the ranking system for the income will be taken lots of fluctuations. 
